This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2002-076890 
(43)Date of publication of application : 15.03.2002 



(51)Int.CI. 



(21)Application number : 2000-263321 



(22)Date of filing 



31.08.2000 



H03L 7/26 
H01S 1/06 



(71 Applicant : NATIONAL INSTITUTE OF ADVANCED 
INDUSTRIAL & TECHNOLOGY 
ANRITSU CORP 

(72)Inventor : HAGIMOTO KEN 

KOGA YASUYOSHI 
TAKAHEI KENICHIRO 



(54) ATOMIC FREQUENCY STANDARD 

(57)Abstract: % 
PROBLEM TO BE SOLVED: To provide an atomic frequency standard that *| 
has high frequency accuracy with a simple configuration. p 



SOLUTION: In the atomic frequency standard, which has a cavity resonator 
8b that applies microwave transition to atomic beams 3 arranged to a single 
energy state into another energy state and which outputs a frequency of a 
microwave for obtaining the maximum number of the transitted atoms and 
applied to the cavity resonator as a standard frequency signal, the cavity 
resonator 8b consists of a couple of H-bend type ring resonators 26a, 26b 
along a path of atoms and placed opposite to each other, of a microwave 
introduction tube 27 the both end openings of which are communicatively 
connected to the inside of the ring resonators at a position on a 
circumference at the opposed faces of each of the H-bend type ring 
resonators and in the middle part of which an input port 28 of a microwave is 
formed, and through-holes 13a, 13b that are formed at a position opposite by 
1 80-degrees to a circumferential position at which the microwave 
introduction tube is fitted to each H-bend type ring resonator and through 
which the atom beams 3 pass. 
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©$#* s #$tH23i 6-c^tasn. «i«m^«c^$ti 
Ttf-jJflWISl l^auusn*. *-#hmkbi i 

-c. a^o/c^s #ftA-<si4fts&igjg 
aufSKiaiy-c, c©«isa«»f *«ffiss««[f s 
ttz. * o-t . *a&B«§ 9 6«iffnififtfli# 1 7 

[0047] ft*. c©J:5ftix*-lf«K:-fei"i'AE 
■^©Dxll 06) ftftA (=894. 3 nm) 4P-© 50 
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$&£WT 6 U — !f %*&m? h C 4 fet? t 
[0048] &5C. t ©<fc 5ft**ttfP*ff SfltfHBift 

So 

[0049] H2«s^jiii8 bomm-v*)*), m 

3 « C ©£#!#&& 8 b & Jf EST *-#© H-O Ffi 'J 
> y#JSg§ 2 6a ©iEffiBf* S . C ©£fli|&tB3S 8 b 
«. Bin* 4 J: Sic. Sft-A30W^\ *»o 

Ei»K»fl o riss: $ nfc-*f© H<>Fiy> 

112 6 a. 2 6 b4, WMOWHI'O FH»; 
&8 2 6 a . 2 6b ©St,>©*tfaffi#' 'J > ^ftflS 
2 6 a. 2 6 bFtyC&MO. frOtpdfeSWC? Y 9 BjgA 
#□2 8?5«;*ftfcW*P$2gA'f 2 7 fVfflLZ 
ftTOS. 

[ 0 0 5 0 ] C © cfc 5 ttffl$©£.fggB& 8 b 
T, v^P*£A;ftP2 8fr6A#;*ftfcW*P& 
tt. vOa«a»Ae2 7*g*or. SHOH'J 
>yftS§82 6a. 2 6b-itA-rSo vOn89IA 
lr2 7^6SH^>K^ , ;>^ffiH2 6a. 2 6b^ 
jiAOfcv^i'D&«. B 1 0«c**0fcfi£*©E'O K 
M'J>^tiS2 2a. 2 2b4|SH§&C. r#fa«C#l8t 
0"CH'<>FM , ;>y*Ji82 6a. 2 6b**Sl»«: 

j^|nl(Cjitf"f S. 

[0051] c©^^f n«^A«2 7*six#we.n/c 

iS±<4S©l 8 0* JS*fiJ{4gic, MT-t'— A3©Mii 
?L13a. 1 3 bJWHR3ftTl»*. C©fig-C». 2 
o©(6i *©■?-{ i' a jftB3Wt*JRI— "C^JS 5 ftfdSJI, 

^fitt/hi ft ►) . c *uc<fc 6Aifift»iii2/hd < ft s. 

0/c*5ot, v^5'DigA^P2 8^6>. C©S«&JE 
S8 b07^a«iAf2 7iSH'<> FM';>^ft 
SH§2 6a. 2 6bi©^-ffi-C^*-5ftJSIS^i>o ; & 
WrSv^^a^EPSPTSi. ^^Jg^8bF»g{cv 

[0 05 2]Af*W(ctt. B2. H3K^-rJ:9«:. ^ 

4 £ ^©s^ffigj©^©^^^ t -e©(4g-c 

©KJIWlfiJtt. SH'<>FI , ;>i'»26a 1 2 6 

b ©ja^o&fiiaiK^B^EPr^s nsttS4^r 

ty^t, C©«S^I^»M^-f-A3©^(fi) 

4it^or^S. g v^i/njg©^a«©SA© 
mW^fig4«©{i|g'C©^W^[6](*. ftH'OFffl 
ij > yJtJig 2 6a. 26b ©tt^IaJtcH^^En^ $ 
ti-S{4g4^-C&S. 0/cASoT. C©«»*W«JH 
^e-A30*lili¥tfT*5. 
[0 0 5 3] C©J:'5ft ; &-"F-r'V^i'Pjg©S^a« 
*i|6ft-r4fc«>K:tt t §H-<> Fffi'J >^£HS2 6 
a. 2 6 biCioW.SM ; ft-A3^rS] (MUHSfi) ©♦! 

Wa5. /f^-e-A3^iS]4i:s-rs.^ifi] («»^> 

©iiS T a (C>Pt Or 1 /2 [gfe[T(Cg:5£-r S^S*5* 
S, 
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[0054] fcfc. C <D& *> (C . y > ^(©SSSKto 

[0 0 5 5 ] C©Jr5K. SHOFM';>^fSS2 
6 a. 2 6 bF*}5Cfo<^T\ vOajfttt, £fI8ft©S 

[00 5 6] lfc))i-9t, vOn8SllMt2 7*JBtff 1° 
W6ftfcJ9±ttE©l 8 0° £*t(£g. T^b^, Sfi 
«©BIMD^tfcSK«JdtS*ifcBil?L 13a. 13b 

[0057] i-.T, fll^lf-A3K«f S^fO* 
PJl^ft^ 1 7©JiMfc©^S*£®;fiJflliiilJ-e*. 9b 

n« watttt f s ©fts#±jw a . 

[005 8] S/c. H^>KM'J>^^2 6a. 2 
BbtabtfSJtSRll 3 a. 1 3btt»C*ittSW* 
ajftco»W*I^«. EI 2. 01 K^-f J:Mc. Wfrv- 20 

IfcSliStcteWSSit^lSilT?**©^. C©£?MftJIi§ 
8 b(C0tt# (CKS) 1 2*EPftrrSfc»©3^U2 
la. 2 1 btt. 04. 0 7 K^-rtE*0j^H«8BHB 
KHIilSl«fc. ^ftJg^8b©»J <±TWJ) KER 

[0 0 5 9] IMiot, 09, 01 IKinl/fcRWK 

a >r ;u 2 5 #s&k? * a— at© e *.y \=m y y 

2 2a, 2Zb*aEffiOfcffiSWSB8a*»«a**ifc 30 

«a«awi»«:tb«o r. «fc 0 ffi 

*fh-r<r. «ai*#©iai»tfiTc**. 

[0060]36iC. 04 K^^CJR^JBjfta** 
SKfeWS^A-tf-f (Ramsey) £©$fll&£58 &£M 
JWiOH'O FS y > *£JHB 2 6a. 26b *JBlr>fc 
SSPBaHISbKBtSW.*©*^. (C«W) 
%E|lttlT5 s Pffitt©3^^2 1 a. 2 1 b£^©**3£ 
ATC**. H4(c^TfilE*©JK : fHjft«* 

[0 06 1 ]**$. ^mmt±.mucWSBm<om^m 

iSaSFBBWBK:lR3£Sti4<>©"P«ttif». aaWBW©!** 
RfflHWWc*c»'CU:. JR***-©*******: 

©wok. sRWiEnsn-rissswBfiiaioM^siftasJ* 
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[0 06 2] 

[«W©«I*] tLhift«WUA:«fc5(c. ##H8©JfrfJSift 
flfcMMCCfe^'Ci*. K ; fK*fb"C^-fd'0«aWtfT 
fttotf Sfc©©2»ftfiS*-»©H'0 FfiU >^ft 

r*C4tt<. vYi'ia«©«»*Kd4-«-r*l«Bllf 

(c«») aiiwysMaw©3e«E«©firti« 
[Hffi©«*aattW3 

[0 1 ] *J^©-ll^»Kftfo4M ; fS!fflR«ffllS 
©MflMtH 

[02] ®mmm<Dm?m®m$sicimttitc%m 

iWB©»tt*wr*«!W 
[03] Ha«W8S*«fitr* Kffl y > 
Sf©iEffl0 

[04] s^jK^aaaRWs©m»daa 

[05] •fei"5AJSl'T©D,»KBW*i**4 s »ia[* 
*Vf0 

[06] *yy&m*tvj?vfo(D*m i %&*7F'i'^ 
[07] se*©M^Jii8^s«s^€ji*n/c5AH2V 

s©$iHiy^<!WB : K*^'i"waH 
[ 0 8 ] i5i v a m a m <Dg.immm<D]Ewm 
[09 ] m^m : mmm^f&ihttim^(DE-<y f 

a y > i>^ip^s©^*^*ttftB 

[010] lUEO PHy>y«M©jEBH 
[011] E 'J > ^SiS4ffll>fc$ 

?P^BSRD»«5|i*IBft3"&*A:©©nilftt3 -f 

7K-T0 

[##©t*Jin 
2-Cs*F 

4-»l©U— !f*» 
8-»3©U--WftW 
8. 8 a. 8b-£iPK«KB 
9 '"AMM 

i o -jaafc»£RR • a(§s 
i i-v—mm 

12 •••»»» (C»IW 
1 3 a. 1 3 b-m«?L 
1 4-*2©U-1f*iB 

1 6 •••^^(US 

2 2a. 2 2b-E^>Kffly>^*»S 
2 6a. 2 6 b-H'OKffl 

2 7-vw'i'n^A© 
2 8- a ?OattAAD 



(8) 



1^20 02-76890 



[04] [010] 




F 5? - A (##) 511106 M01 CC08 CC10 GC01 3301 
KK05 KK39 



